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Traits of different functional groups of desert plants and their relationship with
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Abstract; Grouping plant species sharing similar structure and function would increase our ability to predict vegetation
dynamics and ecosystem function under natural or man-induced environmental changes at a global scale. At the same time,
grouping plant species may provide some degrees of simplification to understand the ecological function of plants in key
ecosystem processes. Studying differences in plant traits of different functional groups and their relationship with soil
environment is crucial for fully grasping the environmental adaptation strategies of plants. However, meaningful variation in
functional characteristics that might help group plants across narrow environmental gradients, such as those of arid
ecosystems, were scarcely described. In this study, plants in high and low soil moisture and salinity environments in the
Ebinur Lake Basin were divided into five functional groups according to nine morphological and chemical traits related to
plant persistence and stress resistance, such as plant height and the contents of leaf carbon, nitrogen, phosphorus, sulfur,

potassium, calcium, sodium, and magnesium. Besides, the plant composition, traits difference, and relationship with soil
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environment of different functional groups were analyzed. The results showed that; (1) the composition of plant functional
groups was different in different soil moisture and salinity environments; Nitraria tangutorum, Populus euphratica, and
Apocynum venetum were detected in both environments. (2) Plant functional traits changed adaptively in high and low soil
moisture and salinity environments. The plant height and leaf carbon, nitrogen, phosphorus, and calcium contents of three
functional groups in the high soil moisture and salinity environment were significantly higher than those in the low soil
moisture and salinity environment ( P<0.05) ; The contents of sulfur, sodium, and magnesium in leaves of two functional
groups in the low soil moisture and salinity environment were higher than those in the high soil moisture and salinity
environment. (3 ) Soil volume water content ( SVWC ), electrical conductivity ( EC), pH, and soil phosphorus
concentration had the greater impact on the functional traits of desert plants. In the high soil moisture and salinity
environment, soil EC and pH were positively correlated with plant height and leaf potassium and calcium contents, while
negatively correlated with leaf sulfur content. In the low soil moisture and salinity environment, SVWC and EC were
significantly positively correlated with plant height ( P<0.05). The study helps to understand the adaptation responses of

desert plants to the extreme environments and provides a theoretical basis for the conservation of biodiversity in desert areas.

Key Words: functional traits; functional groups; desert plant; soil water-salt environment
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Table 1 omposition of plant functional types in different soil water and salinity environment

HHOKER A HHIIRER YFh Species
Soil water and Plant functional
salinity environments groups BA Herb JEA Shurb T+ AR Macrophanerophytes
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uralensis) 73 ( Nitraria  tangutorum ) . F& & % ( Reaumuria 54 ( Populus euphratica)
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environment HFG3 18.82% 12.78% 19.42% 13.89% 14.96% 15.85% 4.29%
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Fig.2 A biplot for redundancy analysis showing the relationships between plant traits of functional groups and soil factors in different soil

moisture and salinity
SLERACER I RE R  H . height ; LCC ; ' % & 18 leaf carbon concentration ; LNC ; ' i %0 & 1t leaf nitrogen concentration ; LPC ; M-
B leaf phosphorus concentration; LSC ; I B & 5 leaf sulfur concentration ; LKC ; M F 4155 12 leaf potassium concentration ; LCaC M 455 5
leaf calcium concentration ; LNaC ;M F 8} %% 2 leaf sodium concentration ; LMgC : ' 8£ % 5t leaf magnesium concentration ; i 28 #i k18 3% + 3K
FipH: HIEMBIE soil pH;SVWC : 135 7K & soil volume water concentration; EC ; HL 5% electrical conductivity; SOC ; 1344 HLAkK & & soil
organic carbon concentration; SNC ; 3% 7 ¥ soil nitrogen concentration ; SPC ; 135 7% 5 soil phosphorus concentration ; SSC ; 1 3EHE % i soil
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